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1 

m^xn&zti. mmiwmimmimwxtmm 
til 1 1 fcfc, tmmmBizimxx&mkztixft 

t.. 

±ia»4««d»'^twst^t s fc. ±taigft 

M^'-X«E^^K< -fl> i 3 fc±IB#xE»K£ MW 

t-^M^sfc t wmb-tmrnmrn^x 

[ if #e 2 ] ±E«m^ffi¥i5{± - Mti 
mmtrnzmmmitm^ wtfMEfcao'v ^x® 
ebu 

±iBMflf¥8fi, ±IBffiS««^ai^«Efca^v^T± 
lE^^fBlfi^SS Wffl^4 <= fc fcftfiKfc -frSlftaSB 1 IE 

[ if$E 3 ] ±1 B«m^£#gii± , ±1 E»4Wft 

ixfflftztitz{%g\*coumz£^xmiiii, 

JBBP»^a*SKJ«W-f- -6 - fc ^#stt-i>it*Ji 1 IE«co« 
§ 3 111. ffaiBfcfrfc* fc . 

§SE^iss#orfBK«® & mm ix ±iaiMra«E^ 
.r fc i , 2Xi±3 

wxEifsst^ i fc ^st-f siiiWf i . 

i mm 6 ] ±Mdfflm#*Bm$& fc ±iasflmift 
fc emznmzti , etj £±#£**:iHra#x 

±i eih»'^em3#> t &±tE^ai¥ 
mix LxmmMnmmm-tm imtt. ±awr 

-r s js 2 gs« t & sjk t t« o #x i> mamm fc * 
sfcfii. 

mmizm^xhm, 1 gssxiin 2 g^£»/fcf § 

d fc ^#®fc1-^if*H5lE«^ilfi»i^rA, 
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2 

] ±fa»wx^)E**n^i.»i #x 
E^tffliMfc. 

±is$y»gi±. m&imwxcr)&^zmtx, mm 
nxnWi zmm-& x 0 fc±iam^^E*M^a 
tvm-th fc fc fc fc. tfsaj*oEj£i^-6 fc a fc± 
fE^a]*E*iis*g^fffl»t-i> i fc 5Rfii .> -<?-/„ 
11 1 mmoMfmm^^^ . 

[000 1] 

^(K«^^/LX'^>ft^«J«b fc «Sf4tt fc fc*t!5fc*:«s« 
[0002] 

[ ] pj 1 H'H*^^ mii^M 5- «a-tk£ 

[0003] ?ffllfilf|Otel^»(:fflt?M 

LT«m«ffi*ig«8-t s fc ^mawi 
¥7 - 9 4 2 0 2^mmx%\htix^h . m«^fc 

[0004] 

[SfcBfltfSfftL i 3 fctl-Uffi] ^*^»4«M^Xf 
Attl h -^^E* ^±#$€/fcJPE^:M#«»fc i 

ffif«$+l-r ^^it!!X)Bg|i*tT --a >S fc l > ') ltl£'3r fc 

-zmm-tizbv&mb^&c Ltzt^x. m^ffm 

fmmiy^^Xli, ffltiKllt^tt, tf« 
£0iaS*±#$-frS fc u 3 x^^-^^i: . 

[ 0 0 0 5 ] «*«Msm*^xf Atii. 

*iaB&& J ±#-t 6 « fcJPTal £ S fc , % -5 T 

mt h & Ttzmffiiwtz fc ^ 3 mm&ffS) *> tt . 

[0006]K^ *%0J!i±, ±3afiLfcll1ffciE^T 
■ ig*$ix^ fc^T'fc 0 . jI^Hc»4€?ffifc!ga^^-i 
Tffif«^^»LT»4«?fi«»^^I±$^l. C: fc 

t-x^ mmmm^xT^mmi-^ fc »tw . 

[0007] 

MfcHEfc-r* *H0J1«WI1 fcffil> 

, KftfflSfcSHSfcfcJ; O^rfl^^^, 
±lBI8'ftSiJ«fflJfcigft3iJ^x^tt^$^| ) fc fc fcfc. ± 
fE«P4MJfc»4^x^ffi^§^T^«-rs»4«tt 
fc . KM^XSCW^XSr±IB«m«fl!tfcffi*H-|. 

- ^'.xffi^afc , ±idi' niBrm* . hid'w fc m 
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tkta-timmmmm^mb . ismmm&mmx 

WtmfeLKb* fc. ±fEIS^ffl#^E7J£,«< -ti> 

[0008] *wnmmm2 tzm&mmm^xT*. 

U ±fEff>iJffl44Si±, ±fEMMM*itEK*-^ 
[00 09] *^HJ!^ffif<JI3^l>ram«lvXf-A 

mmi. iMSftm-fflzi vtimmniMzimtx 
ma. mram^mzm^ ^x±Mz#xms&m 

[0010] *^0^!f*JM4^l>M«?S^-Xf A 

s *ifc»f taw* aw&s ti h Exmrnxttii i . m 
Exmmxmmimzmmixmmw&Ejjm 

[0011] *5IW«Oil*3S5fcffi6flS¥fWfij/X'rA 

w&f tawr* ^ffiffi ixismwmizmtmttM 
[0012] ^m^tmmemmnm^x^ 
*i . E7j s ±# $ ittzwufflwx z ftmti 

mm. b , ±IEl^?r'J#xE»¥l3^ ^> « $■ 

i ! Hh ! I I I'HL |l |±t| , f 

fc . ±lES€?FW^I±«¥S*^^^K'J^X^itfS± 

wmm-wttti&zmz-. mmm^\±, mm 
wm^mxm^titzmmwMzm^x±mm i 

[0013] *»BJ3«ff*il7 t;^S«Sfim?t^X'rA 
(i, JilE»4^x«J±^^|lf^t-§ffl^ffiAI)l^ 

e>m*mmt&ftm.)&}m&mbS:m.izi&z_. ± 
fE$ijffl¥ia«±, ±mwxcoj±^itj5EtT, jam^r 
xaMDmm-h i a (c±fEM^^ff^-i»^^ 

fMWtS b b fctc, 8ilI*tf)£EfiS:i®tS i a tc±IE 
[00 14] 
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IgflaW^ffifcfciS < -tS J: 5 te#*JEH8#a*IW«i 

comrcmm^iSML , ^wsuz^v^-mhti 
tz *) . mmnmmmi&mzmmmi-i z t & 

[0015] **BgcOff5f<Il2 tf^l>»4mit^X^A 

izxtuf. m?m^ m \,' i i i amm^^a^m 

10 7Jhinff_^itfr I 1 , U r I 1 Hi-TBBI 

[0016] *i»i«<ii 3 mi n i m> ^fA 

C«fc*Uf. ±IE«f41t}l«RMFJ.Ir, ^ffl^FSt^D 
±IE»4lt«c«*£ t T#tfJ § ix/i^KOifi^tc^' 

^xmta l . vmmw&zm^xifxmfrm® 
mtz<r>x\ mmmm^wm^mnm^mmb, mm 
mmm tximmmz imt& z t . a^t 
mmmmmm^ixmmnmmmmh^h ; 

20 [0017] *^Hfl«IMJM4 tfS^»4«iffi^XxA 

is l t . t s: 4 ixmrnmrncom 

[0018] *«WfiOif*3S5 fcffi6flSfi«fi^XrA 
x//f**&$ iiT , E* &±#$*3tK-fKPJ^ 

b . mmmm^^^xEm^^mm-titzih^mm 
mzmfttbzcoRimbcoffimmmzx oi^t 

[0019] 6 i-zi^imnm^TM. 

tlWf. ^M^xE»5*^«^kM^x^^ffl 

m2gs&t&. mw3ftmtz^^xmiRtz<7)x\ m& 

[0020] *HHH£7)ff*Jl7 tfll.ffltiyXfA 
S-^tS i 3 tMf4^xE^ig^S^$Wt--S» b b 

b m± Lxmmmmmmmi ?zb vx?- 1 . 

[0021] 
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[0022] *$mi* mum 1 3 
[0023] zammm^^TMi. Amn^mfm 
s « Tfc § . - (7>mmnm^ ? ? m . w*. his* 

~ c?mm\^.? -'in. mmm 
tzmffltix t LxmmM&tiz 1 1 t, warn i 

[00 24] ^»4m«>^TAT1±, 

£»4H*X7 -7 7 1 tflKgStf £*flf 8^«K«#£ 

[00 2 5] iO»4»fi^XfAT1±, SSUfik L 

&£SwIfift2, S^EStLTiSf.^yTW^S, 2 
ffifWMX 7 >7 7 1 \,z35S&m&*h t # <D£^E* £ 

M^XrATii. imW&z?v? l*»^>SKlSfifcS 

[00 26] ic?)«m«ffi^XrA"CJ±, JfaPfrfeoSs 
MJ±*^y9-4 £^LT»4«ax7 ■/ 7 1 t{£f&L, 

[ 0 0 2 7 ] m : W.M> vW.?;„ »4^t L 

ftRtsfcaxox-tf? 7*>7°8 . Mmmmz?'7 7 i 
c^sfis jsm^wjsj straits m± y*r 9 z 

tttmi 0, ra^coE^&MStS^to^KSEti 
[00 28] ;«ifH}|yXf^t(±, »4lTixffl7 

>• 7 7 Mmmtfzi^? 7 8 . .7 •>+;-<) 4 

^ i^^^^s-rafflM«^sf^i 0. jsmff^MW 
#1 i^ix9mztmti, 

[00 29] mz, iStiftyXfAtll «7|cfiSm 

t lx . m<<7Yimmumz^# 1 2 , m>7 r >-£ 

fefc7yx-^ 13, i^afJS*s*lSPgti^S*i.S 

1 4 , »4Hifi77 -7 7 1 izimztiiWkEt) 
m$A-tm*E.i)*>y-i 5j)Vi~Tmznimix. 
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17#Klt4>*lS. 

[ 0 0 3 0 ] Z f" I f«ffii T14 SSUBSwSft 

»5&5&tfMffl&ft#lt3f 1 0 (Ci Mi!U:»s 

IfyJc 7 y 7 1 6 f>ft. 

Xlillt^tlLT, i?*7y7 1 6A^*6*S^y 

r 1 4 k i 0 iR^as t tipnifi^ 7^71 am l . 
mmmmx 7 >y 7 1 i*i &wm lthm 1 2 ti 

ffllii/XfAll 7M12i^5yX-^ 1 
3 - t TEfc*fi*4&g&ffiT3-£T , 

■ ^71 4S£>"*$7j<J±^-fey-9-l 5Sr^LTjS«ffH£il7, 

"TJftl 2^o-yy'x-7 1 3!7^4c^fi»S-li-^7> 
x-^ 1 3 ^ A'^«LT^V7 1 4CIi«LTi 
fitKiU-X ^ -y 9 1 (cttfepIfgT"?) § „ 

[oo3i] ^^ffifima^^^Aii;, s^aa 

It 2, ^ETJ-fey-7-4. MyKETHry 
-9-1 5*^«-by-^ff^tS^^T, ±aLfc45#&flHJ 

rAr?yhn-51 S^^^tov^^SBM - *. 

■ [0032] ore ±a><7)»4«a^xf^(cfc(tl» 
yXfA3yhn-5 1 8(7)^l<7)^ae'3V^Tll2Sr 

[00 33] 02fcJ:#Ur, y7fA3yfn-7l8 
(4. 3II5*ffi*^. »4«ffiX^.y^l^A,ffi7J§^ 

1 ) . 

[0 0 34] <Jct, yXfA3ybn-51 8(±, 

^MlffV r ( XT '7 7° S 2 ) . 

' [00 3 5] mz, yXfA3yhO-7l 8(4, 7f 
-y 7°S 1 T'ft£^5gEfi;«J±V s^f77S2 
fttffV ri», ^StiJTJltEV s A^^««E 
V r ^ t -C-mEffiTfi A V ^ (Xf 7 

7°S3) 5 ZZX\ y7f^3ybn-7l8llffl 

m?mx^ .7 9 1 offl^t^mmffv r t nmwmsiz 
TTsi-x o iz^xa *> , mmmm ^ -7 ? 1 mm.m& 

< totiT^mmEV r j&JffiTt £ ' t ^MH LX 
1^5. iti(cj;0. ^xf-Ar?y 1 8(4, H4 
(c^i-mEffiTfi A V h »4m*x ^-771 7)?Sft 1 7) 

■ Mm 0 . €EfiTSA VtJES t^»4«?fi7.7 -y 7 1 

-r^^»4«fi!i7.7'7 7 i7)H«m^!rii 

[0036] acfc, yXfA3ybn-5 1 8(4. €E 
«T*AV*S|gaSlJfif L^V^ffia i O^^V^^Srfl 
£L (Xf77S4) , mEffiTaAV^®lll«$ljffl 

l § ^fi « «t o t, ^ t wilt l ^ t s , -tt£b hmm 
mmx 7 '7 7 1 mm l tz t s «4 . m 1 

tS^IJffll^II&ffa (7r-77°S5) . 
[0037] yXfA3yhn-51 8(4. 1LE 
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Wffl 1 0 0 2 - 1 3 4 1 5 0 



WUz t e? tti. ^v^T'^EffiTSA v^2H«MW 
L # Wit j8 i *) *> * £ ^ ^5;WJ5e £ -T S ( X =f >y 7° 
S6) . yAfA3ybn-7l8fl mffitSTSAV 

2 mmmm l # v * o u t ¥fl£ Lfc t # 
v it t tz t $ utm 3 h«m»£pi £ -r & (^f7 

7°S8 ) „ 

[0 0 38] ^f-7 7°S 5«Sl«iJP»Itfc^ 

mmimiztx. gm<7)mjjim.z±z<i 
x.m&t Ltz^mzx tjMtmmx? -y ? 1 oimmz 

[0 0 3 9] ZZX\ yx^AayVv-ylSli. M 
Wm^f ~v 9 1 -T=5r*)*»f6mmEV rCio 

■CiaSLhJafcSftS-frS J: 5 iza yrv ^3 £M» 

^ti. 5 1, fflli^^7 ? 1 tfD&gt Ey7±#*A 
P t £>M$£i838 IX ti 0 . if« * v ? 1 «iSJt 

[0 04 0] ±tz, ^-XrAriyhn-^l 8(4. 

x? y ? 1 rt*flKis*i^aw«offifi*ssi<oE*fc 

nybn-7l8(4, S±-fi-ty?9frt>cr>-t>y'ii^z 

xiffistti x o tzimB&iwm 1 1 swart* . - 

i 1 £ Re±-r S to . x & *fi*<9jEE;fji£ 

^ yxfA^ybn^isit ramifx^? 

l^fifffig^ffiT^^^tot. W&vlS^-* 

l 3 £A>f LTSS^y r l 4 tcffitets i. d tc^ 

[0 04 1]Xf77'S 6^H2K«$'JfP^l(Cfc^ 

tfllffL. £#&x*;l^-£«m®fix* -y 9 
l^KftLii^totc. ^\£0ME£#jttS J; 3 
(cnyTk 'y-9-3 yXfA3>FD 

-5 1 si±, fmw&xf-y? ico&mmtx, mm 

m&x9-y9 1 fr^'MA^n y : Jzc~9 l 3 £A--fy\°x 
LxmU-yr 1 4 fcffi#t6 J: 3 1 2 £fflflf 

-th. fcrtfU 8(4. ifflm^ 

1 mzmm-ti^^r&mi&r^^^tz 

tot. ^x-? 1 3rtgp<97ry*K»L£iMW»£ 
[0042] XtvTS 8<7)W£3fflgfflfflm£&^ 



cojae^i^L^a-stj^is-ts. ^x 

7 IP-'I S( 5 I Ml E<ffi ' ' 'M ' u 

ffl*^ 7 >-'x-^ 1 3 «t 3 (C=7^# 1 2 ^ $IJ 

»-t S 1 1 1 . 'MWmffiX ^ y ^ 1 OfflS(CJ£ t T 5 
^'x- ^ 1 3 coffiH6SLK*35fl:S €S i. 3 (c$ij« LT , 

[0043] z(7)£ 5 zmmmisZTA-cte. m 1 e 

10 «$IJfflMII^ff a ^ 1 1 1 0 . -y ^ 1 

x-rMzXtiif. ^W%mzx.^%-ltmhiitz *) . 

t%< . m^Mzmfmm^zmm^^ixmfmmm 
mix MMmm^m s- ^]±$ ^ i> ^ t ^-c # s . 
[0044] 4^, ^^amm^^-rA-cii. mm 

[004 51 SC, ZCDffimK&^XT&Xlt. ay? 
Vv*r3\ l zi.v)%.%<7)EM*^h<nX\ HaE^fitz^ 

izxhvmt. mmmzfiv? 1*^3 ^7 -9-3 

£l»££toc7)?smmE£JDi9ffi1-t ^^)KJ£^tc?) 

[0046] mzitz, icoBMnm^xr Affi, S 
M^EA&S< LtWt^^ '7^1 tffi^L-Ct^ 
t # t U , ^fi€?fix 9 -v 9 1 F*3 £ fSS S S ?£a*<7) 
EA&rX flSfi^^E* ^S«EA t III tE A t « 

30 x\ m&h. mfMxEti, ^ai*EA«iaKjEEAii 

*«LT»4«MX ? y ? 1 j&s|Sa^5 i t W±L 

xmmmx 9-/91 nmmft ozt vxz h . 
[ 0 0 4 7 ] srfc. Mmzti^x . mtmmx9 y 9 1 

ni±v r t coH&^mEfiTs a v 

^^■y^KOiaS&lfiajLTtmv^ .lcr)t£. y^f 
Anybo-7l8(4. H6t^-tJ:5t:. »4^fix 
40 ?v?lir$> cry&fflfcey&mzMm I fzMmW&x 9 ■•/ 

9 1 osffisfcists ix a 0 . it m itz&m^mz^ 
^xmfmmx9-y9 l^mnm-tz, tfz. yx 

f A3Vhn-5 1 8(4. ra-t^X^yy- lW^gPt 

?aa-iry^^is(t. «m^ffix^ -7 ^ 1 osg^wf^ 
su^^. ziuzx'). mmm>xrJ4i, tm 
m&x9 -y 9 1 ffmmmijmzm&i. mmwmz 
m ixmrnmrnx 9^91 &tmt& z t . 
^ izmmmzmmz ^xmrnmrnmrn txmm 

50 [0 04 8]-?l't. ^fAaybn-7l8CJ:S 
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mmmmmmmm^uxtm-th . ±MLtzm 1 
mmmmmmxn , ^«j±^$m ^3y7> 7 t3t 

i *)1tT0-Ml£~mxmWLt:&. nyTWf 3ti: 

vmjimmzfiob. ^yru ^ 3 ^mm&izx^ 

E7JffiiJffl#6tJ; O^coE^Jffll^-tS. 
[0049] ^E7jS'J»#6 t i 9£SW>£EtfW«£ 
ff5^«y^fA3yhn-7 1 8</)^i#JItou 

[0 0 5 0] El7ti.Mi\ ^fA3yfo-7l8 

ti. mh^t, 7 -y 7 1 «ias*jffi< mmmmm a t 

fHfi-l. fc . El : ^idl^7 y ? 1 ^iBfc^tJ-btT . 

ramax? -/ 7 i mmt-fmwmEX'jb&mw 

JlPw£imt& UtvTSI 1) . 
[00 5 1 ] act, yXfA3>hn-51 8(4, Xf 
•y7°S 1 lT'mzgflfttjPwt^MT. £S«Bfl 
E7JtP£#& (XT77S12) . >7fA 

3ybo-5 18i4, 08t7Kf @fltf!7jPwi:S1IE 
7jtPt<7»£ffi&L-Cfc7\ Xf77Sl 1T#£ 
@IIft7JPwc7)fItJfctTSfIE7jtPiH#-l>„ icot 
yXfA3yfn-7l 854. 08§r#!iLTfl=£ 

[0 0 5 2] &t, -/^3ybn-518li £M 

m*>v4frt>cD*>v{m*Aj)ix, mum* 
i-& m cv£%m x% i mmwmmti p s £#t ( * 
T77S13), &^Tmmmmfmmmi±j}P s 

SflETJ t P t & i a t£«E7J$iJ«#6 CD gfi 
#M«tTVO£8t*-fS (Xf77S14) . 
[0 0 5 3] &t, yXfA3yhn-7l8(i 
LT#£ SS#$g tTVOfc-fSJ;? tc^JEE TJiWffl 
#6«0llffl^ffi£MffllL. ^E7j£@IIE7Jt P fct" 

[00 54] icoj; 5 £i»Jf«» 
Xr-Atiixif, r?y7V'y^3ti;DE7J0I«^ffo 

tzz. 1 1 2 d 3 v~rv •y^-3comwmmx'Et>±mzm 
rsm^-o tz 9 etj i±if-t r s - 1 * 1 t , ar^t 
»«m t « sr-#-x.T ammfft s » l x mmmm 
mm* fi\±.mti z b h . 

[00 5 5] o$*t. »|1l*i/7xAcDfficO«j£#Jt 
^^T09&#fBLTlMt-|.„ ±a^01t|5| 

1 i> o to (4 |sf - & #tJ z b t k *) % comm 

[ 0 0 5 6 ] 09 t^-Wmffiv^xAtt, £^£E 

j«^«D#ii.H*#2 1 , mm&giz&T^m 

yy'x.-? 2 3 , *°y7°2 4 , ?flJK-tey^2 5#l£tt£> 

tit&m i c^tffltiyxrA b m%m&im 



(6) »H2 0 0 2-1 34 1 50 

1 0 

LT^S. dcoifflmM^^AT"{4. 3^ 7 t3 
*»fe«S»S:=^2 1 , »7;M§2 2 , 7^-7 2 

3. sa^y-9-2 szftixmmMz? 

-y 7 1 tffite "FITC* h b b i> t , # 2 1 , fflS^ 

y-9-2 5 £^lt£M£»4ii«77 >v 7 1 t^«rtg 

£WC, -/XfAny 1 8(4, Hyj#2 1 SrM 

M-fhc\bX\ 3>7l'»rt3ipt><r) t £&&m$8m2 
2 tflBfrfSgUi: , 3 V7V ■y-9" 3 ^7j£M£* g 
10 W8i22Zrt4JlxLXmMy*2 5\iZfflfcthim 

b nmx'£%crymz mmth. 

[0057] zcox i %m$L<?mmw&i'ZTMzt5^ 

x . mfmmx 9 v 7 1 ^mmmm^-tt t i»^f 

A3 y 1 8^MH^JI^0 1 0 £#!HL"ClPJi 

[0058] 01 0tifU4, 5t"f, yXfAnybn 
-5 1 8J4, i^-fey-^2 5A^7j-ty-9-ff^-^ftti]L 

^»(ti«Te *B»t6 (7>r-y7°S 2 1 ) . 

20 .rtfoi: 3 izmmmmtimz^&g.zmiiiti z t 

t J: *) , jBfiWfiX^ >y 7 1 tgfifflfififfifctfafcXi-!. 

[00 5 9] J^t, yXfA3ybn-51 8i4. 
# 2 1 <0BlK#£!fl t * o X ^ h t^t^m&i'tl 

(X"r»;7°S22) . iiOil^Wfi^XTAT 
(4. a»W3ffllE«!BTIiHS-#2 1 ^W^JBtLTii 
0, «^ft»2 2t^TC0SSl*ffi»&L"CSS«aK*T 

if«it«»u»/7i tffiiftt, mzftrnz 

30 [0060] yXfA3ybn-7 1 8(1 nj#l 2 

<msbfi£M b % -o x i ^ v •> t we L b # t (4 . 
'yT s 2 1 T-^tu L^ramaiuSST e h^a 

L#VMiai:COJtK*L (Xfy7S23) , ^MSft 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Afuel cell system comprising: 

A fuel cell which fuel gas is supplied to the above-mentioned fuel electrode side, and is 
generated while being constituted by an oxidizing agent pole and fuel electrode on both sides 
of an electrolyte membrane and supplying oxidant gas to the above-mentioned oxidizing agent 
pole side. 

A gas supply means which supplies oxidant gas and fuel gas to the above-mentioned fuel cell. 
A gas-compression means which makes high a pressure of oxidant gas supplied to the above- 
mentioned fuel cell from the above-mentioned gas supply means. 

A fuel cell cooling method which supplies cooling water to the above-mentioned fuel cell, and 
lowers temperature of the above-mentioned fuel cell to it, A standby detection means to detect 
standby of the above-mentioned fuel cell, and a control means which controls the above- 
mentioned gas-compression means to make a pressure of the above-mentioned oxidant gas 
high when it judges with warming up being required to the above-mentioned fuel cell based on 
standby detected by the above-mentioned standby detection means. 

[Claim 2]The fuel cell system according to claim 1, wherein the above-mentioned standby 
detection means detects standby of the above-mentioned fuel cell based on output voltage 
from the above-mentioned fuel cell and the above-mentioned control means controls the 
above-mentioned gas-compression means based on output voltage of the above-mentioned 
fuel cell. 

[Claim 3]The fuel cell system according to claim 1, wherein the above-mentioned standby 
detection means detects standby of the above-mentioned fuel cell based on temperature of 
cooling water which supplied the above-mentioned fuel cell by the above-mentioned cooling 
method, and was discharged and the above-mentioned control means controls the above- 
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mentioned gas-compression means based on temperature of the above-mentioned cooling 
water. 

[Claim 4]The fuel cell system according to claim 1, 2, or 3 the above-mentioned gas- 
compression means' having a pressure regulating valve to which oxidant gas discharged from 
the above-mentioned fuel cell is supplied, controlling a switching condition of the pressure 
regulating valve concerned, and adjusting the amount of pressure buildups of the above- 
mentioned oxidizer. 

[Claim 5]The fuel cell system according to claim 1 , 2, or 3 having an oxidant gas compression 
means which the above-mentioned gas-compression means compresses oxidant gas from the 
above-mentioned gas supply means, and is supplied to the above-mentioned fuel cell. 
[Claim 6]A gas-cooling-method means to cool oxidant gas which is allocated between the 
above-mentioned oxidant gas compression means and the above-mentioned fuel cell, and 
raised a pressure, The 1st course that supplies oxidant gas from the above-mentioned oxidant 
gas compression means to the above-mentioned fuel cell via the above-mentioned cooling 
method, Have further a channel selection means which chooses and changes the 2nd course 
that supplies directly oxidant gas from the above-mentioned gas-compression means to the 
above-mentioned fuel cell, and the above-mentioned control means, The fuel cell system 
according to claim 5 choosing the 1st course of the above, or the 2nd course based on 
standby detected by the above-mentioned standby detection means. 
[Claim 7]Have further a fuel-gas-pressure adjustment device which adjusts a pressure of the 
above-mentioned fuel gas, and a cooling-water-pressure adjustment device which adjusts a 
pressure of cooling water supplied to the above-mentioned fuel cell from the above-mentioned 
cooling method, and the above-mentioned control means, The fuel cell system according to 
claim 1 controlling the above-mentioned cooling-water-pressure adjustment device to adjust a 
pressure of cooling water while controlling the above-mentioned fuel-gas-pressure adjustment 
device according to a pressure of the above-mentioned oxidant gas to adjust a pressure of fuel 
gas. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the fuel cell system which adjusts warming up 
of the fuel cell of the structure which opposite-**(ed) the oxidizing agent pole and the fuel 
electrode, for example on both sides of the solid polymer electrolyte. 
[0002] 

[Description of the Prior Art]For example, the fuel cell structure which opposite-**(ed) the 
oxidizing agent pole and the fuel electrode on both sides of solid polyelectrolyte membrane is 
****(ed) with a separator, and the fuel cell system using the fuel cell stack which covered 
plurality and laminated these is known conventionally. This fuel cell system is used as the 
source of power of a car in recent years. 

[0003]What heats cooling water for a fuel cell at the time of the start-up cold machine of a 
vehicle use fuel cell, and warms up a fuel cell is known for JP,7-94202,A etc. In order to give 
warming up to a fuel cell, a heater is used and the technique which the temperature of cooling 
water is raised and is supplied to a fuel cell is known. 
[0004] 

[Problem(s) to be Solved by the lnvention]Since it has become in the composition of making it 
circulating where the temperature of the cooling water supplied to a fuel cell in the 
conventional fuel cell system with heat, such as application-of-pressure air which raised the 
heater and the pressure, is raised, and warming up the fuel cell, It is necessary to consume 
many energies for a heater drive etc. Therefore, in the conventional fuel cell system, the 
energy of driving a fuel cell and also raising the temperature of cooling water is needed. 
[0005]There was a problem of taking a long time for circulating water temperature to rise, 
therefore taking a long time for a fuel cell to get warm at the conventional fuel cell system to it. 
[0006]Then, this invention is proposed in view of the actual condition mentioned above, and is 
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a thing. 

the purpose is to provide the fuel cell system which can be alike, can give warming up, can 
drive a fuel cell, and can raise the efficiency of a fuel cell. 

[0007] 

[Means for Solving the Problem]A fuel cell system concerning claim 1 of this invention is 
provided with the following. 

A fuel cell which fuel gas is supplied to the above-mentioned fuel electrode side, and is 
generated while being constituted by an oxidizing agent pole and fuel electrode on both sides 
of an electrolyte membrane and supplying oxidant gas to the above-mentioned oxidizing agent 
pole side, in order to solve an above-mentioned technical problem. 

A gas supply means which supplies oxidant gas and fuel gas to the above-mentioned fuel cell. 
A gas-compression means which makes high a pressure of oxidant gas supplied to the above- 
mentioned fuel cell from the above-mentioned gas supply means. 

A fuel cell cooling method which supplies cooling water to the above-mentioned fuel cell, and 
lowers temperature of the above-mentioned fuel cell to it, A standby detection means to detect 
standby of the above-mentioned fuel cell, and a control means which controls the above- 
mentioned gas-compression means to make a pressure of the above-mentioned oxidant gas 
high when it judges with warming up being required to the above-mentioned fuel cell based on 
standby detected by the above-mentioned standby detection means. 

[0008]ln a fuel cell system concerning claim 2 of this invention, the above-mentioned standby 
detection means detects standby of the above-mentioned fuel cell based on output voltage 
from the above-mentioned fuel cell, and the above-mentioned control means controls the 
above-mentioned gas-compression means based on output voltage of the above-mentioned 
fuel cell. 

[0009]ln a fuel cell system concerning claim 3 of this invention, the above-mentioned standby 
detection means detects standby of the above-mentioned fuel cell based on temperature of 
cooling water which supplied the above-mentioned fuel cell by the above-mentioned cooling 
method, and was discharged, and the above-mentioned control means controls the above- 
mentioned gas-compression means based on temperature of the above-mentioned cooling 
water. 

[0010]ln a fuel cell system concerning claim 4 of this invention, the above-mentioned gas- 
compression means has a pressure regulating valve to which oxidant gas discharged from the 
above-mentioned fuel cell is supplied, controls a switching condition of the pressure regulating 
valve concerned, and adjusts the amount of pressure buildups of the above-mentioned 
oxidizer. 
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[001 1]ln a fuel cell system concerning claim 5 of this invention, the above-mentioned gas- 
compression means has an oxidant gas compression means which compresses oxidant gas 
from the above-mentioned gas supply means, and is supplied to the above-mentioned fuel cell. 

[001 2]A fuel cell system concerning claim 6 of this invention, A gas-cooling-method means to 
cool oxidant gas which is allocated between the above-mentioned oxidant gas compression 
means and the above-mentioned fuel cell, and raised a pressure, The 1st course that supplies 
oxidant gas from the above-mentioned oxidant gas compression means to the above- 
mentioned fuel cell via the above-mentioned cooling method, Having further a channel 
selection means which chooses and changes the 2nd course that supplies directly oxidant gas 
from the above-mentioned oxidant gas compression means to the above-mentioned fuel cell, 
the above-mentioned control means chooses the 1st course of the above, or the 2nd course 
based on standby detected by the above-mentioned standby detection means. 
[001 3]A fuel cell system concerning claim 7 of this invention, Have further a fuel-gas-pressure 
adjustment device which adjusts a pressure of the above-mentioned fuel gas, and a cooling- 
water-pressure adjustment device which adjusts a pressure of cooling water supplied to the 
above-mentioned fuel cell from the above-mentioned cooling method, and the above- 
mentioned control means, While controlling the above-mentioned fuel-gas-pressure 
adjustment device according to a pressure of the above-mentioned oxidant gas to adjust a 
pressure of fuel gas, the above-mentioned cooling-water-pressure adjustment device is 
controlled to adjust a pressure of cooling water. 
[0014] 

[Effect of the lnvention]Since a gas-compression means is controlled to make the pressure of 
oxidant gas high when it judges with warming up being required to the above-mentioned fuel 
cell based on the standby detected by the standby detection means according to the fuel cell 
system concerning claim 1 of this invention, Without taking a long time to enlarge generating 
load in a fuel cell, and to promote warming up by generation of heat of a fuel cell, and to take 
energy or for the fuel cell itself to get warm at an unnecessary thing, warming up can be 
promptly given to a fuel cell and the efficiency of a fuel cell can be raised. 
[0015]Since according to the fuel cell system concerning claim 2 of this invention the standby 
of a fuel cell is detected based on the output voltage from a fuel cell and a gas-compression 
means is controlled based on the output voltage of a fuel cell, the warming-up situation of a 
fuel cell can be recognized correctly. 

[0016]Since according to the fuel cell system concerning claim 3 of this invention the standby 
of the above-mentioned fuel cell is detected based on the temperature of the cooling water 
which supplied the above-mentioned fuel cell by the cooling method, and was discharged and 
a gas-compression means is controlled based on the temperature of cooling water, The 
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standby of a fuel cell can be recognized correctly, a fuel cell can be heated according to a 
warming-up situation, warming up can be promptly given to a fuel cell, and the efficiency of a 
fuel cell can be raised. 

[0017]Since according to the fuel cell system concerning claim 4 of this invention it has a 
pressure regulating valve to which the oxidant gas discharged from the fuel cell is supplied, the 
switching condition of the pressure regulating valve concerned is controlled and the amount of 
pressure buildups of oxidant gas is adjusted, Without a pressure buildup's taking time or 
raising a pressure by answering delay too much, warming up can be promptly given to a fuel 
cell and the efficiency of a fuel cell can be raised. 

[0018]ln the fuel cell system concerning claim 5 of this invention, a gas-compression means, 
Since oxidant gas is supplied from a gas supply means and the oxidant gas which raised the 
pressure is supplied to a fuel cell, it can warm up promptly according to the synergistic effect of 
warming up by the pressurized oxidant gas, and reaction fever when taking out the power 
generation voltage for driving a gas-compression means from a fuel cell. 
[0019]The 1st course that supplies the oxidant gas from an oxidant gas compression means to 
a fuel cell via a cooling method according to the fuel cell system concerning claim 6 of this 
invention, Since the 2nd course that supplies directly the oxidant gas from an oxidant gas 
compression means to a fuel cell is chosen based on standby, it is avoidable that are supplied 
after the oxidant gas used as an elevated temperature has exceeded the allowable heat- 
resistant temperature of a fuel cell, and a fuel cell is damaged. 

[0020]While controlling a fuel-gas-pressure adjustment device according to the pressure of 
oxidant gas to adjust the pressure of fuel gas according to the fuel cell system concerning 
claim 7 of this invention, Since a cooling-water-pressure adjustment device is controlled to 
adjust the pressure of cooling water, a fuel cell can be prevented from a pressure differential 
occurring and being damaged between oxidizing agent gas pressure, fuel gas pressure, and 
cooling water pressure, and a fuel cell can be warmed up. 
[0021] 

[Embodiment of the lnvention]Hereafter, an embodiment of the invention is described with 
reference to drawings. 

[0022]This invention is applied to the fuel cell system constituted as shown, for example in 

drawing 1. 

[0023]This fuel cell system is provided with the fuel cell stack 1 which hydrogen gas and fuel 
gas are supplied and is generated. This fuel cell stack 1 consists of two or more fuel cell 
structures which ****(ed) with the separator the fuel cell structure which opposite-**(ed) the 
oxidizing agent pole and the fuel electrode, for example on both sides of solid polyelectrolyte 
membrane. This fuel cell stack 1 generates electricity by hydrogen gas being supplied to the 
oxidizing agent pole side as fuel gas, for example, is used as driving sources, such as a car, 
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while air is supplied to the oxidizing agent pole side as oxidant gas. 
[0024]Piping of a water cycle system which makes the fuel cell stack 1 circulate through the 
fuel system which supplies fuel gas to the fuel cell stack 1, and exhausts it, the air processing 
subsystem which supplies air to the fuel cell stack 1, and exhausts it, and cooling water 
connects and comprises this fuel cell system. 

[0025]ln this fuel cell system, it has the air pressure sensor 4 which measures air pressure 
when supplying air to the air meter 2 which measures a supply flow rate when incorporating 
the air from the outside as an air processing subsystem, the compressor 3 which compresses 
and sends air, and the fuel cell stack 1. In this fuel cell system, it has the gas liquid separation 
device 5 for air which divides into liquid hydrogen and a steam the air exhausted from the fuel 
cell stack 1, and the air pressure control valve 6 which adjusts air pressure. 
[0026]ln this fuel cell system, the air from the outside is compressed by the compressor 3 via 
the air meter 2, the fuel cell stack 1 is supplied via the air pressure sensor 4, and the exhaust 
air from the fuel cell stack 1 is exhausted outside via the gas liquid separation device 5 and the 
air pressure control valve 6. 

[0027]ln a fuel cell system, it has the ejector pump 8 for circulating through the tank 7 for fuel 
storage and fuel gas which store fuel gas as a fuel system, and the pressure sensor 9 which 
measures the pressure of the fuel gas supplied to the fuel cell stack 1. In this fuel cell system, 
it has further the fuel pressure control valve 1 1 for adjusting the pressure of the gas liquid 
separation device 10 which takes out liquid hydrogen under exhaust air of the fuel gas from the 
fuel cell stack 1, and fuel gas. 

[0028]ln this fuel cell system, the fuel gas in the tank 7 for fuel storage is supplied to the fuel 
cell stack 1 via the ejector pump 8 and the pressure sensor 9, and the exhaust air from the fuel 
cell stack 1 is exhausted outside via the gas liquid separation device 10 for fuel, and the fuel 
pressure control valve 1 1 . 

[0029]ln a fuel cell system, the cross valve 12, the radiator 13 provided with the motor driven 
fan, the pump 14 with which driving speed is adjusted without going through stages, and the 
pure-water-pressure sensor 15 which measures the pure water pressure supplied to the fuel 
cell stack 1 are allocated by looped shape in order of the circulating route of pure water as the 
pure water circulatory system, The flush tank 16 and the valve 17 for wastewater which store 
the pure water taken out by the gas liquid separation device 5 for air and the gas liquid 
separation device 10 for fuel are provided. 

[0030]ln this fuel cell system, the pure water acquired by the gas liquid separation device 5 for 
air and the gas liquid separation device 1 0 for fuel is stored in the flush tank 1 6, and faces the 
fuel cell stack 1 cooling or warming up, Pure water is sucked out of the flush tank 16 with the 
pump 14, the fuel cell stack 1 is supplied, it circulates through the inside of the fuel cell stack 1, 
and the cross valve 12 is supplied. A fuel cell system reduces pure water temperature further 
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by supplying pure water to the radiator 1 3 from the cross valve 1 2, and is supplied to the fuel 
cell stack 1 via the pump 14 and the pure-water-pressure sensor 15. This fuel cell system can 
bypass the radiator 13, without supplying pure water to the radiator 13 from the cross valve 12, 
can carry out direct supply to the pump 14, and can be supplied to the fuel cell stack 1. 
[0031]This fuel cell system is provided with the system controller 18 which controls each part 
mentioned above based on the sensor signal from the air meter 2, the air pressure sensor 4, 
the pressure sensor 9, and the pure-water-pressure sensor 15. The contents of processing of 
the system controller 18 are mentioned later. 

[0032]Below, the 1st processing of the system controller 18 in an above-mentioned fuel cell 
system is explained with reference to dr awing 2 . 

[0033]According to drawing 2, the system controller 18 calculates the schedule output voltage 
Vs which is due to be outputted from the fuel cell stack 1 from operational status (Step S1). 
[0034]Next, the system controller 18 detects the power generation voltage Vr detected with the 
voltmeter connected with the fuel cell stack 1 which is not illustrated (Step S2). 
[0035]Next, it asks for amount of sag deltaV because the system controller 18 subtracts the 
power generation voltage Vr from the schedule output voltage Vs using the schedule output 
voltage Vs obtained at Step S1 , and the power generation voltage Vr obtained at Step S2 
(Step S3). Here, the system controller 18 recognizes that the power generation voltage Vr falls 
as the relation between the temperature of the fuel cell stack 1 and the power generation 
voltage Vr shows drawing 3 and the temperature of the fuel cell stack 1 becomes low. 
Thereby, the system controller 18 recognizes the temperature of the fuel cell stack 1 according 
to amount of sag deltaV, i.e., the standby of the fuel cell stack 1, from the relation between 
amount of sag deltaV shown in drawing 4, and the temperature of the fuel cell stack 1. 
[0036]Next, when it judges whether the system controller 18 has amount of sag deltaV larger 
than warming-up control threshold alpha (step S4) and amount of sag deltaV judges it to be 
larger than 1st warming-up control threshold alpha, That is, when it judges that the 
temperature of the fuel cell stack 1 is low, the 1st warming-up control management is 
performed (Step S5). 

[0037]lt is judged whether subsequently the system controller 18 has amount of sag deltaV 
larger than 2nd warming-up control threshold beta, when amount of sag deltaV judges that it is 
not larger than warming-up control threshold alpha (Step S6). The system controller 18 carries 
out the 2nd warming-up control management, when amount of sag deltaV judges with it being 
larger than 2nd warming-up control threshold beta (Step S7), and when it judges with it not 
being large, it carries out the 3rd warming-up control management (Step S8). 
[0038]ln the 1st warming-up control management of Step S5, the system controller 18, In order 
to warm up the fuel cell stack 1 promptly, a control signal is outputted to the compressor 3 so 
that driving speed may be raised, temperature rise quantity of air is enlarged by raising the 
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pumping pressure power of air, and warming up of the fuel cell stack 1 is promoted with the air 
made into the elevated temperature. 

[0039]Here, the system controller 18 controls the compressor 3 to change temperature rise 
quantity with the temperature Vr of the fuel cell stack 1, i.e., power generation voltage. That is, 
as shown in drawing 5, the system controller 18 recognizes the relation between the 
temperature of the fuel cell stack 1, and amount of pressure buildups deltaP, recognizes 
amount of pressure buildups deltaP according to the temperature of the fuel cell stack 1, and 
enlarges driving speed of the compressor 3. 

[0040]The system controller 18 controls the pump 14 to double with the pressure of air the 
pressure of the cooling water made to circulate through the inside of the fuel cell stack 1 based 
on the sensor signal from the pure-water-pressure sensor 15. The system controller 18 
controls the fuel pressure control valve 1 1 to adjust the pressure of the fuel gas supplied to the 
fuel cell stack 1 based on the sensor signal from the pressure sensor 9. This is for controlling 
each part not to generate the pressure differential of air, hydrogen gas, and pure water, in 
order to prevent the pressure differential in fuel cell stack 1 inside occurring, and damaging 
from an inside, if only an air processing subsystem raises a pressure. The system controller 18 
controls the cross valve 12 again to bypass the radiator 13 and to supply pure water to the 
pump 14 directly in order not to reduce the internal temperature of the fuel cell stack 1. 
[0041]ln the 2nd warming-up control management of Step S6, in order that the system 
controller 18 may judge that warming up is progressing to some extent and may not release 
excessive energy from the fuel cell stack 1, it controls the compressor 3 to stop the application 
of pressure to air. The system controller 18 controls the cross valve 12 to bypass the radiator 
13 and to supply directly the pure water from the fuel cell stack 1 to the pump 14 according to 
the temperature of the fuel cell stack 1. However, the system controller 18 carries out control 
which does not drive the fan of radiator 13 inside in order not to carry out the temperature fall 
of the cooling water through which it circulates in the fuel cell stack 1. 
[0042]ln the 3rd warming-up control management of Step S8, it judges that the system 
controller 1 8 has enough warming up of the fuel cell stack 1 , and it cools so that the 
temperature of the fuel cell stack 1 may not rise more than needed. Namely, while the system 
controller 18 controls the cross valve 12 to supply the cooling water from the fuel cell stack 1 to 
the radiator 13, It controls to change the driving speed of the radiator 13 according to the 
temperature of the fuel cell stack 1 , and the temperature of the fuel cell stack 1 is reduced. 
[0043]ln such a fuel cell system, by performing the 1st warming-up control management, 
generating load in the fuel cell stack 1 can be enlarged, and warming up is promoted by 
generation of heat of the fuel cell stack 1. Therefore, without taking a long time for energy to be 
taken by the unnecessary thing or for fuel cell stack 1 the very thing to get warm at it according 
to this fuel cell system, warming up can be promptly given to a fuel cell, a fuel cell can be 
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driven, and the efficiency of a fuel cell can be raised. 

[0044]Since the warming-up situation of the fuel cell stack 1 is recognized with the power 
generation voltage Vr and an air supply pressure is controlled by this fuel cell system, the 
warming-up situation of the fuel cell stack 1 can be recognized correctly. 
[0045]ln this fuel cell system, since air is compressed by the compressor 3, it can warm up 
promptly according to the synergistic effect of warming up with the pressurized air, and 
reaction fever when taking out the power generation voltage for driving the compressor 3 from 
the fuel cell stack 1. 

[0046]When making the pressure of air high and supplying the fuel cell stack 1 by this fuel cell 
system again, Since the pressure of cooling water and the pressure of fuel gas which circulate 
the inside of the fuel cell stack 1 are made into air pressure and the same pressure, the fuel 
cell stack 1 can be prevented from a pressure differential occurring and being damaged 
between air pressure, fuel gas pressure, and cooling water pressure, and the fuel cell stack 1 
can be warmed up. 

[0047]Although amount of sag deltaV which shows the difference of the schedule output 
voltage Vs and the power generation voltage Vr was used as the technique of detecting the 
temperature of the fuel cell stack 1 in this example, The temperature of the cooling water 
currently circulated toward the cross valve 12 may be measured, and the measured 
temperature may detect the temperature of the fuel cell stack 1 from the fuel cell stack 1 . At 
this time, as shown in dra wing 6, the system controller 18 recognizes the temperature of the 
fuel cell stack 1 corresponding to the temperature of the cooling water from the fuel cell stack 
1, and recognizes the temperature of the fuel cell stack 1 based on the measured circulating 
water temperature. The system controller 18 may form a temperature sensor in the inside of 
the fuel cell stack 1 , and may carry out direct detection of the temperature of the fuel cell stack 
1 . Thereby, the fuel cell system can recognize the standby of the fuel cell stack 1 correctly, can 
heat the fuel cell stack 1 according to a warming-up situation, can give warming up promptly to 
a fuel cell, can drive a fuel cell, and can raise the efficiency of a fuel cell. 
[0048]Below, other examples of the warming-up control management by the system controller 
18 are explained. Although the 1st warming-up control management mentioned above 
explained an example which performs pressure control of air by the compressor 3, when the 
compressor 3 performs pressure control, there is a possibility of a pressure buildup taking time 
by the answering delay of the compressor 3, or raising a pressure too much. On the other 
hand, in the warming-up control management in this example, pressure control of air is carried 
out by the air pressure control valve 6. 

[0049]The procedure of the system controller 18 in case the air pressure control valve 6 

performs pressure control of air is explained with reference to drawing 7. 

[0050]lf it judges that the temperature of the fuel cell stack 1 is low, and the system controller 
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18 performs warming-up control according to drawing 7 , according to the operational status of 
the fuel cell stack 1 , the target output Pw which is the power generation voltage made into the 
target of the fuel cell stack 1 will be recognized (Step S11). 

[0051]Next, the system controller 18 obtains the objective pressure tP of air based on the 
target output Pw obtained at Step S1 1 (Step S12). Here, the system controller 18 holds the 
relation of the target output Pw and the objective pressure tP which are shown in drawing 8 , 
and obtains the objective pressure tP according to the value of the target output Pw obtained 
at Step S1 1 . At this time, the system controller 18 calculates by adding a part for the pressure 
buildup by warming up to the objective pressure tP obtained with reference to drawing 8 . 
[0052]Next, the system controller 18 inputs the sensor signal from the air pressure sensor 4, 
The fuel cell total-pressure power Ps which is air pressure before carrying out warming-up 
processing is obtained (Step S13), and the target valve opening tTVO of the air pressure 
control valve 6 is calculated so that air pressure may subsequently be made into the objective 
pressure tP from the fuel cell total-pressure power Ps (Step S14). 

[0053]Next, the system controller 18 controls the switching condition of the air pressure control 
valve 6 to consider it as the target valve opening tTVO calculated and obtained, and makes air 
pressure the objective pressure tP. 

[0054]Without according to the fuel cell system which carries out such warming-up control 
management, a pressure buildup's taking time or raising a pressure by the answering delay of 
the compressor 3 too much by having performed pressure control by the compressor 3, 
Warming up can be promptly given to a fuel cell, a fuel cell can be driven, and the efficiency of 
a fuel cell can be raised. 

[0055]Below, other examples of composition of a fuel cell system are explained with reference 
to drawing 9. About the same thing as above-mentioned drawing 1, the detailed explanation is 
omitted by attaching the same numerals. 

[0056]The fuel cell system shown in drawing 9 to the fuel cell stack 1 side of the compressor 3 
which feeds air. It has different composition from the fuel cell system shown in drawing 1 w ith 
the point that the cross valve 21 which changes an airstream way, the heat exchanger 22 to 
which air temperature is reduced, the radiator 23 which are equipped with a motor driven fan, 
and at which air temperature is reduced, the pump 24, and the temperature sensor 25 are 
formed. In this fuel cell system, while being able to supply the air from the compressor 3 to the 
fuel cell stack 1 via the cross valve 21, the heat exchanger 22, the radiator 23, the pump 24, 
and the temperature sensor 25, Via the cross valve 21 and the temperature sensor 25, the fuel 
cell stack 1 constitutes air so that supply is possible. Namely, in this fuel cell system the 
system controller 18, The course of air is changed between the course which supplies the air 
from the compressor 3 to the heat exchanger 22 by controlling the cross valve 21 , and the 
course which bypasses the heat exchanger 22 and supplies the air from the compressor 3 to 
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the temperature sensor 25. 

[0057]ln the fuel cell system of such composition, the procedure of the system controller 18 
when carrying out warming-up control of the fuel cell stack 1 is explained with reference to 

drawing 10. 

[0058]According to drawing 10, first, the system controller 18 detects the sensor signal from 
the temperature sensor 25, and recognizes before [ a fuel cell ] temperature Te which is the 
temperature of the fuel cell stack 1 before carrying out warming-up control (Step S21). Thus, 
before carrying out warming-up control, abnormally-high-temperature air is prevented from 
flowing into the fuel cell stack 1 by detecting air temperature. 

[0059]Next, the system controller 18 judges whether the opening of the cross valve 21 is 
opened fully (Step S22). Here, at this fuel cell system, by the usual operational status, the 
cross valve 21 is made into the opened state, where it supplied all the air to the heat 
exchanger 22 and air temperature is lowered to it, the fuel cell stack 1 is supplied, and also the 
quantity of cooling water is increased, and it is set up make a cooling capability increase. 
[0060]When it judges with the opening of the cross valve 12 not being opened fully, the system 
controller 18, Subsequently, comparison with before [ a fuel cell ] temperature Te and cooling 
threshold a which were detected at Step S21 is carried out (Step S23), and if it judges with air 
temperature being larger than cooling threshold a, it will control to change the cross valve 21 to 
the heat exchanger 22 side (Step S24). 

[0061]When it judges with the system controller 18 not having before [ a fuel cell ] temperature 
Te larger than cooling threshold a, comparison with before [ a fuel cell ] temperature Te and 
cooling threshold b is carried out (Step S25). It judges with cooling of the fuel cell stack 1 being 
superfluous when it judges with the system controller 18 not having before [ a fuel cell ] 
temperature Te larger than cooling threshold b, It controls to closed-operate the valve supplied 
to the heat exchanger 22 of the cross valve 21 , and for a bypass side to supply the fuel cell 
stack 1 directly (Step S26). Here, the system controller 18 controls the cross valve 21 to cover 
multiple times and to perform a switching action. 

[0062]When before [ a fuel cell ] temperature Te is larger than cooling threshold b, the system 
controller 18 does not perform warming-up control noting that before [ a fuel cell ] temperature 
Te is below cooling threshold a and is more than cooling threshold b. 
[0063]On the other hand, when it judges with the opening of the cross valve 21 being opened 
fully at Step S22, the system controller 18, Subsequently, carry out comparison with before [ a 
fuel cell ] temperature Te and cooling threshold a which were detected at Step S21 (Step S27), 
and when before [ a fuel cell ] temperature Te is larger than cooling threshold a, The pump 24 
is controlled to increase the quantity of the flow of the air supplied via the cross valve 21 , the 
heat exchanger 22, and the radiator 23 (Step S28). Thereby, the system controller 18 supplies 
the air cooled by the fuel cell stack 1 , and lowers the temperature of the fuel cell stack 1 . 
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[0064]When judged with before [ a fuel cell ] temperature Te not being larger than cooling 
threshold a in Step S22, The system controller 18 carries out comparison with before [ a fuel 
cell ] temperature Te, and cooling threshold b (Step S29), When it judges with before [ a fuel 
cell ] temperature Te being larger than cooling threshold b, warming-up control is not 
performed, but when it judges with before [ a fuel cell ] temperature Te not being larger than 
cooling threshold b, control which decreases the flow of the pump 24 is performed. Here, the 
system controller 18 carries out operation which closes the valve of the channel by the side of 
the heat exchanger 22 of the cross valve 21 , and is changed to the bypass side, when the flow 
of the pump 24 has already turned into the minimum flow (Step S30). 

[0065]According to the fuel cell system which carries out such processing, before [ a fuel cell ] 
temperature Te controls the heat exchanger 22, the radiator 23, and the pump 24, when the 
temperature of more than cooling threshold a1, i.e., a fuel cell stack, is an elevated 
temperature, Air temperature is reduced, the fuel cell stack 1 is supplied, before [ a fuel cell ] 
temperature Te is [ the temperature below / 1 / cooling threshold b (i.e., a fuel cell stack) ] low 
temperature, when warming-up processing is required, the heat exchanger 22 is bypassed and 
the air from the compressor 3 is directly supplied to the fuel cell stack 1 . Therefore, in this fuel 
cell system, the air which was pressurized by the compressor 3 and made into the elevated 
temperature can be supplied to the fuel cell stack 1, and the temperature of the fuel cell stack 
1 can be raised. 

[0066]Since the air content which bypasses the heat exchanger 22 according to before [ a fuel 
cell ] temperature Te, i.e., the warming-up situation of the fuel cell stack 1 , can be adjusted in 
this fuel cell stack 1 , It is avoidable that are supplied after the air which was pressurized by the 
compressor 3 and became an elevated temperature has exceeded the allowable heat-resistant 
temperature of the fuel cell stack 1 , and the fuel cell stack 1 is damaged. 



[Translation done.] 
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